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Simulation of Flood Profiles for Fivemile Creek

at Tarrant, Alabama, 2006

By K.G. Lee and T.S. Hedgecock

Abstract

A one-dimensional step-backwater model was used to
simulate tlooding conditions tor Fivemile Creek at Tarrant.
Alabama The 1Tod-vear flood stage pubhshed m the current
tlood insurance study tor Tarrant by the Federal Emergency
Management Agency was significantly exceeded by the
March 2000 and NMay 2003 [Toods m this ares. X peak tlow
of 14100 cubic feet per second was computed by the U5
Geological Survey tor the May 2003 tlood in the vicinity of
Fawson Road. Using this esumated peak tlow. Clood-plain sur-
vevs with assocrled roughness coelicients. and the surveved
high-water profile for the May 2003 flood. a flow model was
calibrated to closely mateh this known event The calibrated
madef was then used to simulate flooding for the 10- 504
100-_ and SO0-year recurrence interval tloods

1 he results indicate that for the ToD-vear recurrence mter-
val. the flood profile s about 2.5 feet higher. on average. than
the protile published by the Federal Emergeney Management
Ageney. The absolute maxmum and mmimum difference is
6 80 feet and 067 foot, respectively M water-surface eleva-
tions computed for the 100-vear floond are higher than those
published by the Federal Emergency Management Agency.
except for cross section H The results of this study provide
the community with tlood-profile information that can be used
tor existing tlood-plain mitigation. tuture development. and
safety plans for the oty

Introduction

Ellective food-plain management and planning depend
on the accurate determination of tlood protfiles In most
cases, the application of a hydrologic and hydraulic model 15
necessary n the computation of flood profiles Construction
i flood-prone arcas s a major concem ol the Cuy of tar-
rant {formerly Tarrant C16). Alabama Tarrant s primaridy
an industnial town and s located i the Fivennile Creek basin,
Smee 1980, urbun Jdevelopment has been based on existing
profiles published by the Federal Eimergency Management
Ageney (FEMA)Y Onginally. these profifes were based on
conditions retlective of 1979 i Federal Emergency Manage-
ment Agency. 1930) In 1998 the FENA tlood profiles were
revised i this reach and published in o later report (Federal
Emergency Management Agency, 1999

Since the completion of the 1W0% FEMA study, the basin
has experienced inereased urbarmization alfecting the flood-
ing potential of Fivemitle Creek. The U8 Geologicul Survey
(1TSS, in cooperation with the Crty of Tarrant. revised the
hydrology and tHlood profies for a reach of Frvemile Creek
that 15 about 20,000 feet 11D long o accurately depict the
current and future floodimg potential, These flood prohles
are designed to aid Tarrant’s engineers and planners with
decisions concerning existing tlood-plain mitigation. future
development. and sufety plans for the city

Purpese and Scope

The objective of this report is to document the results of
an myvestigation to determine the flood profiles {or a reach of
Fivennle Creek that is about 200000 [t long. This reach extends
trom about 300 ft upstream trom Lawson Road downstream to

just below the L& Railroad near Doyvles Gap (fig 1) Flood

profiles were developed for the 10- 30-0 T00- and Stt-vear
[Toods using hydrologic and hydraulic models Prior to the
development of these profiles. the hvdraulic model was cah-
brated to match the NMay 7. 2003, flood 1y order to apply the
muodel o other flooding scenanos. The tlood-profile mforma-
ton n this report can be used by the community for future
plannmg and design purposes.

Description of the Study Reach

The City of Tarrant 1s Jocated m north central Alabama,
approcamately 13 miles northeast of Birmingham ., in Jetterson
County. Alabama fig. 17 The average slope of the channel
n the study reach 15 18,5 feet per made (1L mn. The stream
(lows in o southwesterly direction and has an average bankfull
width of 83 1t with minimum and maximum widths of S0 and
130t respectively Banktull width is the width between the
top ot the left and right channel banks tor a stream channel
The average [lood-plan width s 1.000 {tand ranges rom
20010 2000 (1 The land cover of the reach 1s characterized
by arassy tields and wooded areax with moderate vegetative
undergrowth The reach extends through areas of residential
andandustrial land use These arcus typically have mmmal or
mamtained vegetative growth and sreas ol ineffective Tow
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Flood History

Anthropogenic changes in the Fivemile Creek basin have
substantially altered the hydrologic and hydraulic conditions
of the basin. On March 10, 2000, and May 7. 2003, the flood
stage at the Ketona gage on Fivemile Creek in Tarrant (USGS
gage 02457000) (fig. 1) exceeded the published 100-year flood
stage of 561.2 ft (Federal Emergency Management Agency,
1999) by 2.8 ft and 4.6 ft, respectively. Both of these floods
caused a considerable amount of damage to local residents and
community businesses (Fire Chief Billy Hewitt, City of Tar-
rant, oral commun., 2004).

The study reach contains six hydraulic structures. Of the
six structures, four were overtopped by the 2003 flood: Law-
son Road, State Highway 79, Springdale Road, and the Ala-
bama Power Company Road (fig. 1). Other roads within the
city limits also were inundated (figs. 2-4), impeding the flow
of traffic and causing substantial damage to local businesses.

Acknowledgments
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Chief Billy Hewitt of the City of Tarrant for their assistance
in the initialization of this study. The assistance of Hillary
Aten of the Cawaco Resource Conservation and Development
Council 1s also greatly appreciated.

Approach 3

Approach

The creation of new flood profiles was accomplished
through: (1) field data collection, (2) land-use (impervi-
ous cover) determinations, (3) hydrologic analyses, and
(4) hydraulic modeling. Flood profiles were developed for
the 10-, 50-, 100-, and 500-year floods using hydrologic and
hydraulic models. Prior to the development of these profiles,
the hydraulic model was calibrated to closely match the
surveyed May 7, 2003, flood profile in order to increase the
accuracy of the results provided by this study.

Data Collection

In order to accurately represent the stream-channel and
flood-plain geometry of the reach, field surveys were con-
ducted using an electronic total station. Eleven flood-plain
cross sections were surveyed, and the geometry of all drainage
structures and adjacent roadways was measured (figs. 5 and 6).
The study reach included one culvert and five bridges. Eleven
high-water marks from the May 7, 2003, flood also were
surveyed by USGS personnel for model calibration purposes.
These high-water marks define a 14,264-ft reach of the flood
profile extending from river station 3,804 to 18,068. A river
station was defined for each cross section, hydraulic structure,

Figure 2. May 7, 2003, flooding behind the City Hall in Tarrant, Alabama.
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Figure 3. May 7, 2003, flooding on State Highway 79 in Tarrant, Alabama.

Figure 4. May 7, 2003, flooding at the City Hall in Tarrant, Alabama.



Approach

86°47" 86°46°

33°36'

33°35" |-

i8 s T————

Base from U.S. Geological Survey digital data, 1:24,000 DRG,
Birmingham North, 1959, revised 1978

o —T— o

05 1 KILOMETER

EXPLANATION
= Study reach

=== (Cross-section location

Cross-section identifier

Figure 5. Approximate locations of cross sections A through G in the Fivemile Creek study reach.

5



Simulation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006

33°36'30" [0

33°35'30"

Base from U.S. Geological Survey digital data, 1:24,000 DRGs,
Birmingham North, 1959, revised 1978; and Irondale, 1959,
revised 1978

05 1 KILOMETER
EXPLANATION

—— Study reach

=== (Cross-section location

Cross-section identifier

Figure 6. Approximate locations of cross sections F through K in the Fivemile Creek study reach.



and high-water mark River-statioming for the study reach is
arbitrary and s referenced from the downstream-most cross
section (sechion N which 1s river station 0

Roughness charactenstics tor the reach were assessed
from feld investigations Manning's roughness coellicients
were selected to reflect current conditions and the conditions
that existed during the 2003 Jood Manming’s roughness coel-
{icients and geometne conditions were calibrated o provide
the best match to the surveyed 2003 flood profile These
hydrauhe parameters were then adjusted shightly to retlect
current conditions. Manning s roughness coellicients ranged
from €03 to 0063 tor the channel and trom 0.04 to 0,15 for
the overbank areas. Photographs of the cross sections and the
surrounding area are included in the Appendix as figures Al
through A13

Land-Use Determination

Industrial and residential growth have contributed o sub-
stuntial changes n the hvdrologic conditions in the Fivemile
Creek basin smee 1992 Inorder to determmne the peak flows
that reflect current conditions. fand use and impervious cover
for the basin were caleulated using the most recent acnal
rhotographs available for the reach These photographs were
supplemented with survevs and field reconnaissance in the
newer sections of development. Impervious cover of a basin is
the percentage of total drainage area that is covered by huild-
s or pavement that are umpenetrable by mbltration trom
ramntall The percentage of impervious cover is an indication
of the degree of development or urban land use of a basin
(Stamper. V735

Aertal photography from 2004 was made avalable by the
City of Tarrant for the entire drainage basin and was used to
measure mpenious areas. The percentage of impervious arey
was caleulated to he approxomatefv 20 pereent. and S pereent
was added to account for Tuture growth The resulting value
of mipervious arca used 1n the hvdrologie model. for esti-
mated future condiions. was 23 pereent. The majority of the
Fivemtle Creek basin has been developed (g 75 therefore.
the percentage of mpervious arca used m the hvdrologie
madel should adequately represent the urban land use for
future vears Pased on the 2001 National Land Cover Dataset
(NLCD) (Multi-Reselution Land Characteristics Consortium.
20003 and aerial photography (20045 the basin was estimated
to be approximately 75 percent developed. The remaming
25 pereent s located in flood-plain and ridge areas and has a
low probability of development

As mentioned earlier. the most recent tloods greatly
exceeded the theoretical Toa-vear flood profile developed by
FEMA (19994 The higher-than-cxpected flood stages may
be attributed to the recent growth experienced m the basin In
order to understand the magnitude of the modifications the
basin has expenienced. the percentage ol impervious arca was
caleulated for 1992 hased on the avalabihity of the NECT
(1S, Geologreal Survey, 19921 This analysis was performed

Approach 1

tor the drainage area upstream trom Bovles Gap The results of
the caleulations show that in 1992, the basin had about 12 per-
cent impervious area. whereas the 2004 conditions show that
the basin had about 20 percent mmpervious area. In a period of
12 vears. the percentage of impervious area almost doubled

Hydrologic Analyses

Rydrologic analyses were conducted using the LSGS
urban regression equations and procedures outhined m ~Syn-
thesized Flood Frequeney of U rban Streams in Alabama™ (Ohin
and Pingham. 1952). In that stwdy. o romtall-runotl model was
cabibrated for 23 urban drainage basins i Aabama The model.
fong-term ramfall data, and observed and svnthetic evaporation
data were used to syathesize a series of annual peal discharges
for cach site. The foganthms of the annual peaks were fitted to
a Pearson Tyvpe 1T distribution o determine the trequency of
peak discharge. Multiple regression equations were Jdeveloped
tor estumating peak discharges having recurrence intervals
of 205 10, 25,50, and 100 vears using data from 23 gaging
stations in Alabama Lxtrapolation techniques (Jennings and
others, 1904 were used bor the development of the 300-vear
recurrence interval peak-tlow equation The explanatory vari-
ables attecting peak discharge were dramnage area and percent-
age of impervious area Average standard errors of prediction
tor the relations in that study ranged trom 24 to - 26 per-
cent Recurrence interval is the reciprocal of the probability
of exceedance and is the average number of vears between
exceedances for a long perind of record

The May 7. 2003, tload brought a magnitude of tlooding
and destruction not previously seen in the City of Tarrant (Fire
Chief Billy TTew1tt. ("ity of Tarrant. oral commun . 2004) The
Fetona gage was destroved prior to the peak Additionally. the
gage at Lawson Road (USGS gage 024500805 (fig 1) had been
deactivated in Qetober 2001 Decause of the lack of avail-
able streamflow data. an indirect discharge measurement was
calculated at Lawson Road An indirect discharge measurement
of 14.100 cubye teet per second (1t s was used to define the
upper end of the stage-discharge relation at the Lawson Road
gage (table 1) Inorder o transter the computed peak from
Lawson Road to the Metona gage. the peal: discharge transfer
equation outhned in Athins (19961 was apphed. This method
also was used to estimate peak Tow at Boyles Gap

Table1. Computed peak flows for the May 2003 flood.

T feet mr Csquare noless B o wubie feel prer second]

River station Location Drainaqe area  Peak flow
{n) {mi?) {fe/s)
230 Bovie's Gap 2% 18.800
FA 108 Katong Cage 23w 10,700
I7.718 Luwson Road IS0 14,100
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Using the drainage area. computed mmpervious area.
and methods outhned by Olin and Ringham (1982). the peak
flows {tuble 23 for cach sub-reach were computed for selected
recurrence intervals. These flows are applicable tor current
and Tuture flooding potential The May 7. 2003, peak Tows are
hetween the 100- and S00-vear recurrence interval

Hydraulic Modeling

The Hydrologie Engineermg Center’s River Analysis
Svstem (HIEC-RASY (LTS Army Corps of Engineers. 20027 was
selected as the model to simulate flood tlow in the Fivemile
Creek basin The HEC-RAS model was used to caleulate the
water-surtace profiles tor both gradually and rapidly varied
steady low The gradually varied {Tow results of the model are
based on the solution of the one-dimensional energy equa-
tion The energy Josses considered are those of fction and
contraction expansion The Rctional fosses are computed using
Manning's equation The contraction expansion [osses are com-
puted g a function of the velocity head. In the arcas of rapiddly
varied Hlow, the momentum equation s used by the muadel

Table2. Computed peak flows for current conditions

{11, feer, o, square molest 11 s anbae feet per second]

Approach 9

Model Calibration

Input dJata were entered and checked, and then the com-
putational component of the model was used to simulate the
May 2003 flood profile. The output showed that the simulated
water-surlface elevation was higher in some arcas than the
surveved tlood protile from the May 2003 tlood The meth-
ods used to calibrate the model to the known event were. the
addition of interpolated cross sections. changes in Manning's
roughness coefticients. and the moditication of some cross
sectlons to retlect inetfective tlow areas

In order to have mmproved agreement between the simu-
fated and actual flood profiles. addional cross sections were
added These sections were developed using the “mterpolate
between cross sechons™ tunction i HEC-RAS, After the see-
tions were generated. they were checked for geometric secu-
racy. Roughness values were assigned 1o these sechions based
on acrial photography and ficld reconnaissance The origmal
mput data also were moditied to account tor inettective flow
areas by manually blocking the appropriate areas of the cross
section. Likewise. roughness values were adjusted slightly to
impreve the model's agreement with the 2003 tlood profile
The computed water-surtace profile (table 31 was cahbrated

River station Location Dminag_g area 10-year peak flow 50-year peak flow 1m-veav‘peak flow 500-year peak flow
{ft) {mi’) {itYs) {it'/s) {fe/s) {ft¥s)
250 Beyle™s Gap 281 G _34( P50 15,700 2.0
13.1oR Ketong Gage 239 8340 12,0600 13006 18300
17718 Lawson Road I8.0 020 10,100 11,700 15,400
Table3. Difference between observed and computed water-surface profiles for the May 2002 flood

{tt. fect, HEC-RAS Hudrolozic Engmecrme Center’s Baver Analvsis System see figures S and 6 tor cross seetion locations)

Interpolated observed

HEC-BAS computed water- Difterence between observed and

River station Cross-section . . :
h . water-surface elevation surface elevation computed water-surface elevations
{ft) identifier
(fr} {ft) {ft)
S 200 D 5371 A37.38 +0 1o
o803 E 54200 S42 {0 +0.10
g.ou2 t ARR S1113 021
11387 i ST 8578 101
133153 Downstreamn side of SesKd Sn3 03 10.09
State Highway 70
14,980 I SoT &R SoR (v +0 21
lo.798 J ST353 37378 +0 25
170108 16O 11 downstream 37000 5700l 12
from 1,awson
Road
{8005 K 580 50 AR0.7D +0 20
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within O 25 tt of the ohserved 2003 tlood profile Points of
comparison were based on water-surface elevations interpo-
fated from the surveyed high-water profile. at cross sections
above section U (tig. 8)

Simulation of Flood Flows

After the model was successtully cahbrated 1o the Zon3
Hoaod, the T0-030- 100-_and So0-vear food Tows were simu-
fated. The resulting water-surface profiles reflect the floodmg
potential for the existing tlood-plain conditions and account
tor tuture development (tig . Water-surtice elevations cor-
responding to these profiles also were caleulated (lable 4

The results indicate that for the 100-vear recurence inter-
val. the tload protile was about 2 3 tt higher. on average. than
the profile published in the FEMNA (1909 study The absolute
maxamum and minimum ditterence was O 80 ftand 0.67 {t.
respectively A water-surface elevations computed Lor the
too-vear flood were lugher than those published by FEN A
except tor cross section [T itable 5. hg 10)

The average tlood-plain depth tor the 100-vear flood
was computed tor each cross section by dividing the effective
How arca by the total width of flow These depths ranged rom
24 at section H o 110 [t at section B (able 61 [t should be
noted that these are average values based on the ood-plain
conditions on either side of the channel foverbunk region). The
actual depth varies throughout the flood plam based on the
focal ground-surface clevation The clevations of the 100-vear
tlood also were compared to the elevations of local roadways
and ratdroads i Tarrant (table 73

The average top width of flow for the study reach tor the
100-vear Hood was about SO0 £t This value varied from sec-
tion to section based on the geometry of the tlood plain For
instance. the Hlow at section A (Hig. 5% located at Bovles Gap.
had a top width of 150 1. The maximum top width of Tow of
2.079 ftoceurred just upstream from State Highwav 79, This
information s provided to show that the average value of top
width of Tlow s averaged for the entire reach and not indica-

tive of every cross section,

Table 4. Computed flood profiles for current conditions.
{ft fect, L nodata sec figures 5 and € tor cross-sectinn locations)
10-year 50-year 100-year 500-year
River station Cross-section water-surface water-surface water-surface water-surface
{ft identifier elevation elevation elevation elevation
{ft) (i) {ft) {ft)
¢ Section A SIS K NERE SIVed S22
250 — Slo 32 518 SR Sivod A
ob L & N Railroud — — — -
SKY SIR o] 2218 325 0¥ S34 45
ool — S20 84 RN 528 30 530 70
1.077 Section BB S 52832 32850 3070
2,080 — 52257 REATE A S28TA 330 So
3.030 — S2R92 330,02 531 2o A3 1T
A3 RRANCRY S31.13 5319 S37 2
130 Ala Power (o, Road
3050 53] "o 53253 S32.85 S37.20
3280 Section ¢ AR IRR) 53281 S33.20 370
3200 Scetion D S33 90 33540 330.24
5,288 — 83383 535332 $36.02

S2RY

Lot Ranlroad
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Table4. Computed flood profiles for current conditions.—Continued

[, Teel, —. noadala, see Tgnres 3 and 6 Tor cross-sechion focations ]

10-year 50-year 100-year 500-year
River station Cross-section water-surface water-surface water-surface water-seriace
{ft) identifier elevation elevation elevation elevation
{f) (ft} {te) {ft}
A 313 — 53445 33740 A33.70 541 30
S.113 S35(W 53T S39.83 51208
0803 Section b S30 13 33883 510,31 5333
“OR3 — hRGYVS N3R5 S40.35 54337
T84 Springdale Road — — — —
Tl — 33054 335 90 540 54 $43.44
7303 — 337 5% A39 3p 34078 34354
QCAN — 538 30 340,00 541.30 54380
8.o92 Section F S41.35 M2 do S43 140 3349
10.000 — 34803 A4 o 55032 35390
11,357 Secton (G S54 82 S50 20 S50 R3 ST
13,108 Secton H Sol "o 5o 3o S0 OR Sod 20
13315 Sol 3 Sel3 0 S (s St 37
13310 State Highway ™
13,430 — Sol &4 Sod.44 So5.93 Ap T 40
137148 S03 25 505,85 Son. 20 ST 72
14,980 Seetion | AR Spo. "N So7U I8 Sof 44
{53,898 — Sp3 25 Spn, 0o So” 47 Sof 8o
16,798 Secton ST1.22 572 3¢ 3T 3707
17218 — ST 4 ATA7A 3744 37502
17018 STRVR ST STSE3 STow
17718 STRTY STATR 57823 STAN2
1770 Luwson Road — — — —
TUAR 37505 5778 578.28 STR T

[N Section K I B STO3R AR SR1 o
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Figure 8. Comparison of computed and actual flood profiles for the May 2003 flood. (See figures 5 and 6 for locations of cross sections.)
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Figure 10. Comparison of U.S. Geological Survey and Federal Emergency Management Agency computed 100-year flood profiles. (See figures 5 and 6

for locations of cross sections.)
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Approach 15

Table 5. Comparison of USGS snd FEMA computed 100-year flood elevations.

{1t feet sec fizures 5 and 6 tor cross-section locations: USGS, U5 Geological Sunvey, TEMAL Federal Dineracney Manazement Aganey |

Cross-section USGS 100-year water- FEMA 100-year water-

River station {ft) identifier surface elevation {ft} surface elevation {{t} Difference (it
0 A Sy Sta ™) 248
1.077 3 528.50 321,70 v 3
3280 ¢ 53320 32a ) A.00
3,200 1 530,24 33300 3N
0.503 E 340 31 535 20 =211
8002 F RERNLY 53080 =330
11.357 G 350 83 3540l =223
13,108 H 502,08 503,99 —H o2
{4950 I 37 18 Soo 30 ~0.08
1o.7u8 1 ST2.00 STGLED 289
18.008 [N STauT 57030 g~
Table 6. Average flood-plain depths for 100-year recurrence interval flood.
{0 feet ~ee Naures S and 6 for cross-sechon Jocations]
River station (ft) Crgss-s,zf:tion 100-year water surface Average hydraulic
identifier elevation (ft) depth (ft)
i} A 51908 w2
1077 B 32850 11.9
32K C N33 20 3R
3200 [ 530 21 89
ARG i 540,31 w”
o2 t S13 1 KR
FEAST G 550,83 33
13,108 H Sl 0y 2
[4.9%o I I BN 9
Lo, 798 J {700 AR
[8.008 K ATa0T 4.3
Table 7. Maximum depth of overtopping for selected roadways and railways.
{tt. feet, no dataf
River station (ft}y  Roadway crossing in vicinity of bridge 100-year wgter—smface Maximum fiepth of
elevation (it} overtopping {ft)
200 & N Railroad 32508
3131 Alabama Power Company Road SA2 NS 32
5,280 & N Railroad RRE)
T84 Springdale Road 51051 KN
13310 state Highway ™0 Southbound Lane hIRIRR! 21
{330 State Highway ™9 Northbound Lane Sp3.03 54
17710 Luwson Road STE 25 0.8




16 Simalation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006

Summary

A one-dimensional step-backwater model was used to
stmulate tlooding conditions tor Fivemile Creek at Tarrant.
Alabama The results of this study provide the community
with tload-protile mbormation that can be used for existing
fload-plain mitigation. tuture development. and satety plans
for the ey Land use andampervious cover for the basin were
ctleutated using the most recent (20047 genal photographs
availahle for the reach and the Nationa] Land Cover Dataset
for 1992 and 2001 The results of the caleulations show that in
1992 the basm had about 12 percent impervious arca, whereas
the 2004 conditions show that the basin had aboul 20 percent
tpervious area. Ina 12-vear perod. the percentage of imper-
vious area almost doubled

Using Jdata collected by the USGS trom the NMay 2003
flood. a tlow model was calibrated to match (wathin 0 23 16
the recorded event The calibrated madel then was used to
simulate tooding for the 10-0 30-_ Too-and S0n-vear recur-
rence mterval floods The results indicate that for the 1o0-year
recurrence interval, the flood profile was about 2 5 1t higher.
on average. than the profile pubhished by the Federal Emer-
cency Manogement Ageney (FENLA in 1999 The absolute
maximum and mnimum ditterence was 6.80 ftand 0 o7 {t.
respectively All water-surtace elevations computed tor the
100-vear tlood were higher than those published by FENLAL

xcept tor cross section 1

The average tlood-plain depth was computed tor each
cross section based on the effective flow arca and the otal
width of flow for the Tod-year ood. These depths ranged
from 2.3 [tal section H 1o 110 {Lat section B The results
mheate that for the To0-vear recurrence interval. overtopping
would oceur at the Alahama Power Company Road Spring-
dale Road. State Ilighway 79 and Lawson Road The average
top width of Hlow at a given section in the study reach tor the
Lo0-vear tlood was about 800 ft. Top widths of flow in the
study reach ranged trom about 150 ft at section A to 2.070 fi
Just upstream from State Highway 7w
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Appendix. Photographs Showing Locations
of Cross Sections




Appendix

Figure A1. Cross section A, outlet of the box culvert at the L & N Railroad in Tarrant, Alabama.
(See figure 5 for location.)

Figure A2. Downstream view of cross section B, in Tarrant, Alabama. (See figure 5 for location.)
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Simulation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006

Figure A3. Upstream view of the Alabama Power Company Bridge, in Tarrant, Alabama.
(See figure 5 for location.)

Figure Ad. Upstream view of cross section C, in Tarrant, Alabama. (See figure 5 for location.)
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Figure A5. Downstream view of cross section D, in Tarrant, Alabama. (See figure 5 for location.)

Figure A6. Upstream view of the Railroad Bridge, in the vicinity of cross section D,
in Tarrant, Alabama. (See figure 5 for location.)



22 Simulation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006

Figure A8. West overbank of cross section F, in Tarrant, Alabama. (See figure 5 for location.)
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Figure A9. Downstream view of cross section H, in Tarrant, Alabama. (See figure 6 for location.)

Figure A10. Upstream view of the State Highway 79 Bridge, in Tarrant, Alabama.
(See figure 6 for location.)
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Simulation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006

Figure A11. Downstream view of cross section |, in Tarrant, Alabama. (See figure 6 for location.)

Figure A12. Upstream view of cross section J, in Tarrant, Alabama. (See figure 6 for location.)



Appendix

Figure A13. Downstream view of cross section K, in Tarrant, Alabama. (See figure 6 for location.)
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